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(a) ft^«ff?LS«« 0 . 5 5-0. 6 5t;^-h;i/ (nm) Tfe5fift5:M 

(b) mm (a) j:nvmmLfrmmmfo±iz, (po , 
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mmm®±miz. m (Fe) , -vtji (nd , ceo) , *?y# 

y (Mn) , gg (Cu) , ^f-CA (R u) , ? D A (Cr) , n^V^U ( 
Pd) , UVVb> (Rh) , >fU^^A (Ir) J: U fcS3¥j^&3Stf*lfc4>fc < 

[ft#3g 1 7 ] fjhfc^c i e mm<D-mtmmmmmitmm<Dm^mv& 

<Z>m ( [P t ] / [F e] ) 1, 5~7. 5tS5 

taffi^Jl/JtOffi ( [Pt] / [Fe] ) tt, 2~6T?&S 

BrffH^^b^M ( [Pt] / [Fe] ) ti, *Sf4T?&5 

[f#3S2 0] »#3U 3&VM.1 9 VN-Ttl*>fH«(Z)-^b^^M 
(c) mm (b) X^(D^(C, 387C«t3aS:ff«e^X3gS:3 <d (c#*.£ 3 i: 

oT, 
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[0 0 0 2] 

&£tfT«&tttBjW£TLTL£^fc*ft#&.5. -fit', -lftft£fc3Jt 

[0 0 0 3] 

<D ( 1 ) iSlC^fo 
[0 0 0 4] 

CO+ (1/2) 0 2 — C0 2 - (1) 

[0 0 0 5] 

tlTfc'j, WZ-lt, #i¥ll-3 4 7 4 1 4^itit ^t7>f h©-gt 
£ -t Z> Z. h T% -flMkftX38ftflfcfcftR& £ I, T ©ffiffi © fa± 3: Ef o T 5 
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[0 0 0 7] 

^©•tttghLTii, (1) -wnt9tmmma>i&mmifi&wm^z.ii* (2) -aa 

[0 0 0 8] 

& H^bTIB % t6«-r -5 3 £ £ £ 3 © g ft £ ? Z> .' 
[0 0 0 9] 

[HijaS:»St'rsfe«)<3D#®feJ:tf*©^] 

sitil-e^ot, 7x'ji7^h*fc}izsM-5^?,^sfi^> (p 

t ) * « e £ £ 'J> & < £ % -mM<0M&&M £ « y fufBffitis± (c |g# $ ft 
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. 65t;^-h;v (nm) -e&sfifti:, (Pt) £fciiB&i:4>fc< 
[0011] 

ftSlC&(li^^6-llft«*3BiRa»ft««ET?*oT, Bife (Pt) , B 

jsat©&# (a) «ria**y v^^icfews*^^©^*^ -shisksr 

■mmrns ooo PP m, rmitm.mmm.m2 5%, 

m^n<D^;vit(Dm ( ■ co] / ceo] > #1 (b) t&is* 

2 0 0 0 h _1 tSU, (c) SMMl3 0t, ©TT'ii^Siir^il^tC. 
[0 0 12] 

[0013] 
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[0014] 

IftSlS^SJSfil £ J: *J {£ < 8£S b T ?5#{C^ ^-M«i{£*ip£ £§H3i 
t £ r £ nf|B £ & £ „ MJ^M^ 5: J: »J <£ < b T v w^b^ig{£*»# 
HfiT^erhlCi: »J, b<^V^/^(D?S'ffi^^lcfflIx.P>tt'2>M^T% - 

mm $:igMt- s s&*s £ i«j _t $ i± & z. a &x% z o -Mitmmmmitm.-m'tzmm 
* [sll $ z. 1 1$ x g © z. t. x. * mz. z> mm & £ *; 

[0 0 15] 

X. 7i'Ji7^f h£Z SM- 5li, ffife<D*g£<DM3l*m-?Z>&3LfoX&2> 
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[0 0 16] 

v&-&{£mmm&mitRi&*{&m't&mKtt. mutt*, -wutmm^yumtf 

[0 0 17] 

MAtfO. 4 3 X 0. 5 5 nm-e&'J, ft*iffl?L#»0. 55nmt 

Z SM- 5*^f <5$fl?Ltf)*££&, 0>J;U£O. 5 4 X 0. 5 4 n 

m*e&y, ft^cM?L#»0. 54nmt'fe5. tffi3Stf)-fef ;f^-f h 

SI*^^->3S«N a + <D£%lZlZmJlO*%ZlZ0. 4 2 X 0. 4 2 nm(i^» 
?LSO. 42nm) T'&U, 5ci*ft>^C a + © £ & Kil*miL<D±$* £ it 0 
. 5X0. 5nm (S^cMSO. 5 n m) V * fc, fM<£>-fef N T* 

Mi, M,£>*££&0. 6 7 X 0. 7 0 (S*iffl?L& 0 . 7n 
m) Hl(D^«®JCfc^S-^fb^^MM^©ffi#: (7i'Jl 

7>f ZSM-5) te, aS9i©^^S^3(5iittM&sa|«3&ffiS:^LTV^S 

mm) zmm-tz. 

[0 0 18] 

. 5 5-0. 6 5t;^-hJl/ (nm) (Pt) 

i: < i: % -mm<z>m&&m a # at. *; tusaffltt ± scs^ s n fc &mac& £ , 
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[0 0 19] 

m2<Dmmmmizi3^xit, mm*. 7i'ji7^h j f>zsM-5g^t® 

mmtf&TLx. p t £-Mfcmm£<Dm<DffiizJ]tfm£z>£.m^ ptitmm 
», p t <Dm**mmmzmfowiz.witix. pi*?, i^yx^ttit 

&mz%V£oy%W±Zz\t.tfXg££m?Lt>ft£ a £<dJc, PttfMiii^tf 

[0 0 2 0] 

jifBL^m ^2<z>iiy&7£«uc;}3^T, ffi^jiicp t n&izmwztizm® 

(Fe) , —v^T)h (Ni) , (Co) , (Mn) 

, m (Cu) , )^zl^U (Ru) , ^nA '(Cr) , A7^^A (Pd) , n 
(Rh) , JVVVJ* (I r) J: U ^ll^fe-8it 

[0 0 2 1] 

oii, mfcmz£^xnmztitc.m{b±Km®±m&mnzn2>£ 
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, xmytm^ftytm (xps) £mztiz>i5m*mm\.x. m*(D%s&^*;i* 

(Binding Energy) Z. £ IC J: o TST^SfcUS^ Z. £ £ ^ 

mm? &?.£■&&$. lv;„ 

[0 0 2 2] 

iter £ £ LT=fomv^ a^©^jShLT«, ^>3£^&&& 
<DMi%m^%&&m*<Di5m : &m^z>z.£tfT*%z> 0 mfo±iz.m&-tz>p 
t&£z$±mm®fbmz. mMmiz&±itz j ezz.££Lx%&^o ttc ±m 
mm&miz. -mmv>i&mfr*>&z>z.££vx : b&\<\v, -mix±<Di&mzm^ 

[0 0 2 3] 

-mitmmt&ffi,mitfa±z-&z>z.£'tfx : g. mz. 2 o o'cpjr^i&^^ummm 
iz&v&-mitfcmi&mmikfa±Z'&z>z.£tfxgz> 0 zzx. & v&^m.mm 
miz&tt z-mitmmi&ffimtf fa±?zz.£iz£^x. my 7 hfcjz^tzyfc 
fcj&£\<^tz.M$. L<te^jxfo<Dm&tfftftiz&<&zumz33^x, -mitm 
mmnwtftjx m & ^? £ £ 3 # «rtg *: & s 

[0 0 2 4] 
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MU tc ft z> s if m&1tm £ £ i: v * e> ft S: ^ L T v * s ft , -^f bftXSB jRtttt: 

0 J^T(C, m*/7hBLfo&& (2) hUT^fo 
[0 0 2 5] 

H 2 + C0 2 -» CO + H 2 0 - (2) 

[0 0 2 6] 

IR©Mfll««l»v\tS4f, ^tJe^-fbS/Si&ifoM* L<ftv% i RlS*<3itf L^"r<35feS 

■„ z<d&o&m& L<te^fcfo(Dft'm^$-izi&^mmmm (iiii i'oo~ 

is' or;, ffii<iiioo~i5or) t% -»ft**3BiR»-fbfij»&«ft*> 

[0 0 2 7] 

P t £&Km{*±K.1B.&'* &jg&4Mtfft (Fe) £<Z>^BMb0t 

( CPt] / [Fe] ) It, £?£L<1£1. 5-7. 5. £ <b iC$?£ L < & 2 ~ 
[0 0 2 8] 

[0 0 2 9] 
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-mit^mi&mmmizy^mv ^^^^^^-t^m^A 

L<IZ 1 5 0°C~3 7 0°C, $^iC^^L<«l 5 OT3~3 5 0°CJ^TiC|g^^ 
[0 0 3 0] 

10 0-18 0°C) iCfctf Z>MM'&M*m&-t S_hT% *f*&m£l£m-t 0 
, M^M(DM.m^4: 0 0°C$:Mx.^i: > Ufo-ZSb&M^^A h©#<ffc«*\ P t 
V y y&£lzmm?ZMM<Dm<ti>mfi^Z t.m7L*>ftZ 0 

[0 0 3 1] 

-M^^^bM^^^-r^i^tcii, mmt. mfo±izi&mf&ft (pt 

Ttmmzfitefr&^mmitm^&m&iziz, -m^tmrnmnmit^miz^-t^^ 
izmvT'&« izmjx>mmtfmn u z: ©nas c^DTfesis » -^m^ © 

ioo~i8o °c, ^Kttioo-no °cnm<Dft£izi&^um'v 

^tC^^M^ffi^fit^t-^r £#«rtg£&£ 0 M^*Q.33(Z>ag£ 1 5 0°CJ^_h 
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[0 0 3 2] 

*mB<Dm3<DmmMMiz&ttz-mitmmmnmitMMit. (pt) £ 

mimmte, -mitmmmm^i&m^^rz.^izmm-'mitmmmnm^mm±iz 
WkmznzmmTkmv v^isxizis^t. Tkmsw&^mmtf. -WMtmmmm 
5 o o o P P m. -wMtmmmm 2 5 %, mmMitrnmrnf-n-m^mm^t: 
(D^jitt&w. ( [o] / ceo] > & 1 ute&mT'&^T. tft&fcmv ymfx 
*mm-mitmmmMmimm±izmm2nzm<D&mmmtfffi2 2 0 0 0 h _1 

t?&*J, 1 3 o-CT'SfflB^fb^m^^fcM/S&ii^r^-tirSii^lc, 9 0%« 

[0 0 3 3] 

*±, «j»an***u v?rtxiz&^Tmmm*£-mihmmft*t:<D*:)v}t<D 
« ( co] / ceo] ) au-e&tu*, -mitmmft* z%±\zmit-zfrz> 

ztiz&z. LfctfoT, ±flB»*« : f-i:-Blftft*^ : ?-i:© J E/i/it©|l ( CO 

] / ceo] ) tfii<D£%izm*-mfcmmi&ttm&iKwzz. -mitmrntztt 

«*ft**ttl^±^*^ ««&i-SBHR4A^#v^«if, JiKilifclftfbL^fcS. 
L^ot, KlSM^fc-^^^fc^^^JtCDffi ( CO] / CCO] ) ffi 

[0 0 3 4] 
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Hut, z.<D£$&mn&mmmzffi&zmwmmisxy : '&<D 

[0 0 3 5] 

10, 2/7hSpi4, cogftfbasi eti, -eti-^ti^T'iifff-s^&iEii^ 
* mm zffi*. x is y . m^icjcs c rz.fiLmm.rn. ttzz^oiz mmm^mm £ n & 

o ±iBM»^LT#y y >3&ifS:Mv%s»^fci±, e!ciasii9 0 0 

TCSfg©iaig^#T?ff«:*3ti*^ 2/7 htt«#{Earr*2/y hHlStt, 2 0 0 

~3 o oicgifflMMt^fctis. z.(Dtcth. mi izj&i, r=.mwtxiz. & 
scsp i 0T4^$nfc*i'j v?-j3*\z. is? vm i 4 izmm-?z><Diz9ciL^x 

[0 0 3 6] 

-|ftffc^lg« 1 KS:fi«'r*. S/y hSPl 4T?-BftfbjKlfe«SS:iB^Lfe7fC3Ry »y 

^^/xii, coaMtasi 6icgy&s;ftT, s *>&z>-mfcmmmm<Di&ffit>mb 
ti&o coift»i6tt, *&me>-wi4tmmmmmitMmzffi*.x&v* -m 
fcmmmmm{£BLj&tfimft-t& Q :®coifi;ii6it ^isv hmzmmisfe 
Mmzn^\HmzjcmLt=.Wf&zmLx\<^x : b&\<^L. ;\-^^=L--f^n~ 
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>7L^MM*mmftmzfr^Lfcmmit%Lr^T*j&^ a com 
itmi 6(cii, mmQ^LZ cornel 6iz&m-?z>?ny2 2m#mztiTv\ 

n>7 2 4^^(t ^b#*£LT£^##J&£*l£o 
[0 0 3 7] 

#T*££„ ZCDfclsb. CO^bgPl 6 Sri y/jN^fc^SZltAWIBT'feoT, SI 

& ^ JC Krih^- S i 3^ Tf # « . 
[0 0 3 8] 

, MAH MSii 8lc^StiSA^©^:^SA^ttLT, Com<bg|Si6 
fbSPl 6CDf%MS^#l^i"S^-a-{Ct;, J: ^SbT-Sfb^iS©M?: 
[0 0 3 9] 

tf^tC^V^^f^T («*.tf 1 0 0~1 8 0°C) iZ&^T&is? b )xfo<Dffi 
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v>M3»^{c^t^<^l-£r £#M!T&s„ z.0^ot^mmzit, com 

[0 0 4 0] 
(A) HJfcMK 2 : 

9>f h&SV^iZ SM- 5 2>Mb&£fitis£Mv^„ m?H J^Tlc^t" (1) 

~ (7) (D-mimmmmmfcrnmiz^^T. ^amm&m&itm&fitevfc. 
zn^mm (D ~ (7) mmz&v zmjimnitgztf'i^^Miz 

[0 0 4 1] 

(1) itmmi : AMif^-^-r hcDg^jitce^ <pt> zm&z^femm ( 

Pt(3wt%)/A) ; 

(2) mmmi 7xiji7^ hcos^Jticp t ^m.w^^r=.mm (pt(3wt%) 

/Fer) ; 

(3) mMW2 : Z SM- 5<DS^_hlCP t £*Bjf 2 (Pt(3wt%)/ZSM 
5) ; 

(4) i£i&M2 : ^;i/^->f h tf)*Bfls_£:tC P t *m&Zl±f~mm (Pt(3wt%)/M 
or) ; 

(5) itmm3 : nx-^j bi3<Dmfa±izp t zmwzi*:f=.MM (ptowu)/ 

(6) ftMcW* : U SY-V*^4 b<Dm<b£iZP t zm&Z^fcMM (Pt(3 
wt%)/USY) ; 
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(7) itmWS : Al 2 0 3 CDfi#±{CPt &Jfif#£-frfcfM (Pt(3wt%)/Al 2 0 3 

) ; 

[0 0 4 2] 

fcfc, ±fBU£J:e>{C > (.1) ~ (7) T*tt, PtH ffi^fii© 3 % 

Cffi3*5J^ffl#±tcffi*M-s;i£:i:Lfc. £*i&«K« (l) ~ (7) ttu 

^Wt^iU -Kft*ilHS«^ (COW) &W*-r*ii:T«mEttlBS:» 

[0 0 4 3] 

S$0. 5X1. 5 mm(S^3©^l/'y h £Mv^ 0 #ClC, P t \s V h 

(^-r-^^S 1 1 0) „ -£©^ £^7?, 1 2 0°CT' 2^r^-h^^-& 
(^f *^S12 0); 2 5 OtT'l U Uf^7"S13 0) , £<b(C 

, *i^«£tpT*3 0 0°C 2f%mmrtMM1tfi&^ Uf>^S14 0.) , ( 
2) 

[0 04 4] 

te®tt«fcH#CbTa&3iLfc 0 MM (1) fc<fct>* (3) ~ (6) H 2 iC 

y hcMt, -en^n, AMif^-^-r h^e>^-g>^i^^ k 

LfeMiSXS^^-r'y^S 1 1 0~x^y 7S 14 0 tm^(D«SM^n^\ ± 

mmm (2) tmmizp t zm&z^x&mmzm&is&o (7) « 

, ift-ffcT^/^-^A (Al 2 Og) frk$;&^Wy h£M^££&fC, ±m^*y 
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[0 0 4 5] 
[0 0 4 6] 

(1) nmn^comm 

CO=0. 5%, C0 2 = 2 5%; 

mm*. (^JVit) - [O] / [CO] = 3; 

H 2 balance (_t SB »J : 

(2) $TOSV=68, OOOh" 1 ; 

[0 0 4 7] 

) &^fa*^e> 3 o o°c^T-ji!g^±#si±oo, _hiBM^«^#ffi$tusPffi^ 

[0 0 4 8] 

SHWiLfcBHc, |fii}^ttf0COil»i:^ofci:t6DCOll&, ±fa# 

'>COg| (MIN CO cone.) ££oT^S 0 £0>S4>C 0^|g#<£VU3:h\ CO 

5. ®3 tc^-r «te>ic, 7i«jx5>r h&s 

VNttZ SM- 5 £fif|;fc^ (2) fc^tf (3) li, fll<&«|«ic 

[0 0 4 9] 
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WB"?MtjzC01&tfim (MAX CO conv.) £(Dm&$:. 04 iZjjkir. ZLZX% CO 

Wacom) R^mocom m«nfxw<z>com) t<D^jvitthxmt> 

.CO^M^©>fit$:^|"ro 04 lZm-?£o^ 7i'Ji7^ h&3miZ SM- 5 
=&ffi^^t-^*H»J»M^ (2) £i:l>* (3) ffi<DMUcifc^T_tfES* 

tlT V^ £ il V^ e> tlfe„ 
[0 0 5 0] 
(B) ^1I3~7 : 

(A) ti, Pt il^iC^ (Fe) £, 7 x. V x^-f hffl#LhlCg^£-frT/&SM 
^£J3^£Mm£iStfc>-f 0 UPBIlc, EI 5 (B) P t tmz-yTll (Ni) 
£, 05 (C) P t HmznAKb (Co) £, 05 (D) Pt^lC 

°?yjfy (Mn).i -en-eftfflv^Tv^o 06 (a) te, p t n&izm 
(Cu) &7x'Ji5-f ^^B^-t:^cS#$-&T^§^$:Mv^^M^$:^t)■ro 
£<^C, 0 6 (B) , (C) ±&htc.mffiWl &£Z$it%m5<DMMZ. * 

[0 0 5 1] 

MM® 3 ~ 7 (DMmiZ. 0 2lC^Lfc$^X;g{C;j3^T, ^f^SlOO^ 
^f^S l 3 O0Xg^ot7x'Ji7^f b±K.P t 
££>JC, ±MLtcW&±m (Fe, Ni, Co, Mn, C u (D o %(D V^^lfr) 

*l^£i±7c:7:cy x^>f N^l/y h£, Fe, Ni, Co, Mn, Cuffl^ffl 
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fciiit mmmi. 2t.mmz. mm<D*i&z<D}xm$§ttizftmi,rm^f=. 0 

[0 0 5 2] 

rrr% ±mLf~*mmffl<7)-mtMmmMmfcmmzmm-tz>mciz, 1212 

lC^b^^5tXg(C^^S^^^yS 1 1 OlC^fSX^C^TSft-ttCS 
[0 0 5 3] 

#*M^£^M;fr<o 3 0 0°C*"ejig^_h#$-&oo, &A i )X*UmzMfa'tZ> 
[0 0 5 4] 

0 6 (b> tc^ j:e>{c, 7x ';x7^f mcp t rdvzm& ^i±r^mmmi it 
, Wit7)v$-y&KP t zmwz j &Tm,z>itmw5 (05 <o ) izst^x, 

05 (A) -05 (D) ££^06 (A) IC*VT <fc ? IC, Pt£tf&St 
^#»64x£Ay#:*ifi£©«H#, tcJfc^T&O&S. ^©BR, 3^ 

[0 0 5 5] 
(C) ^JSM8~ 1 1 : 
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